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(B) #^**t. ^i^. 

JW*70-30JUt». <C) #X7r-f Mt£1»& 
(A) K*tLT 1 0~ 1 0 00 0 p pm. (D)*/-*' 
Iszfv -j?* (A) (B) ©ill OOSfiSPK 

StLTO. 05-10KSSI5. *J<fcCME> 
JS"? #a^7->3$3*#£ (E) 1 0 OMSSBfCfctLT 

5~ i o oMtap^trctswtti-riiMia^yr 5 
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[f9#JSl] TIE (A) - (E) *>e.0t5#'J7 5 F 
tllJi§ifflfi£^r-S,o-C. (A) £30~70ffiSSP. 

(B) £7 0~30aSSf5. (C) 4 (A) 
0-1 0000 ppm, (D) £ (A) fc'iO* (B) <D 
m&\ 0 OffiSgMC*tLTO. 0 5~~ 1 OffifigB. 
CF (E) * (D) 1 0 0S«|UC»LT5~ 1 0 OfiS 
UStsC £ *«F»i -T 'J7 5 FttM58U&B). 

(A) #'J7iK 

( B ) #5.X$£$i. -?4ii, Z)\>?> V^X 10 

(C) ^7r-{ hfb^l 

(D) *7-*">^ ^ 

(E) TSB-«SC ( I ) teJrtf/Sfctt: (II) -C*3 

CuPc - (-X-NR 1 R ! )n (I) 
CuPc- (-S02 -NR 3 R 4 ) n (II) 

[ss*. cup cizm&ztctzmm.&vmy zafT- 
x«-ch, -. -ch 2 -ch, -coo- 20 

C, H, -ifciJ-CH, -CH, -COO-C, H 6 

-, R 1 . R' *s«J:0'R 3 B^n^n^tc*^-?. 

fctg&T JUKI'S. S^TiU+^S. i^dTJl/*^ 

rii'+jur y-jus. ru-jug. tju3+~>t^ 
R' «7;u*;U7 y-.u>a. 

T 'J -Jl/g. 7;Ua*^7^*;US$;rcttffl3SHg^£ 
7^1/. OfrfcR 1 <bR' , R 3 iRnitBStC^L/T 

4 (qWB) £^-r„ ] 

[»*JH2] #UT3 F (A) *S(al)*S^bSS^2 30 
tM&ap#0M« 'J 7 5 F 8 5 - 1 0 omm%. *>%fcO*<a2) 

isnttsga* 2 i o -cj^t-c* znmmx y r s f o ~ 

1 5ffiS%a>6fc-S;}<y7S F-C& -5 £:££#©£ ITS 

i iet£©naffe^ y 7 s KW«i«^tb. 

[Ii5£>l 3 ] ¥5?#J£# y 7 5 F (al)*5. ?y t>$ 
l/>7^5 F^(47 0~9 bM&%. fcJ:WV7$ 

2 SBtK?>J!*&# y T 5 FUMMUBK. 
[0 00 1 ] 

tmwvsm temmmvivkzm u . mom*. ««:b 

c i^-c* suss* y r s b-mmmmmtcm 
-f £4>©-c$>6 0 

[0 00 2 ] 50 



mmW- 1 1 -343405 
2 

[fit*©^] *'J7? khmsm:. mmmsjivmMte. 

{C*'7^m«^B2^ Lfclrtbtf y T 5 FttHBtt. HMW 

[ o o o 3 ] «nc. mftvmmicmmzftzmsiazm 
xmm#<DMg&e»m*m&i,it# y r s k«M8©»£ 

$o>'7->S^?<DWii?4#Mifctt*- 

[0 004] #y T 5 F^iltK*-*>^^ 9 

i/i-^n^>*ie^L/fc^ffliS^ (1S&B36 0 - 
4 3 3 7 9^fg) «>. ttlBftftlsftrfU r 5 FttMf* 

jMteLj©^D<^iite*i*tf>fc«!£ bra, * y r s 
F£#7X,$yf, *-^^7^. teio-^nv^ 

4-37 0 1 4 8-*f&$8) fti'*«iam5tiri,>-5). 

< a-fbur us ^<ti^rajs**j*ofc. ^fk. ^/^x 

[0 00 5] Sfc. $^I14^#(DeW-C. »7*ofr- 
3 5 5 4 1 -f^^6- 3 5 5 4 

5c«?fiJ-e®{b3 ftfctf y r 5 F^fliffi^tcfcw 
/c. 

[0006] 

< fiS^aWIWcfitifcTK y r 3 F«fflgiafiS!Bj*ti« 

■rsc£-c4>-5>„ 

[0007] 



(3) 
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< . w8oamfcBwea*f#s c &*tB*stf y r s f 

[0 00 8] *»D!©J[I— tt. (A) !fi'J7 

5 k*3 o~7 oassp. (b) rtvxmm. 

iijn', #*y>. 77^ h^-r F©5^#>6ii«*i& io 

4>& < £ 4> 1 a4tfKM*WH€ 7 0-30 MSB. 
(C) **7y-f lit&&lZ (A) tC*fLT 10-10 
OOOppm. (D) *-l>^7-; (A) fcitf 

(B) oiti o ommmcMLxo. os-ioaa 

SB, fciy (E) — «SC ( I ) fcj: (II) 

■c^^n-sai^ * o^T ->mm&* (d) iooh 

CuPc- (-X-NR 1 R 1 ) n (1) 
CuPc- (-S02 -NR J R' ) n (II) 20 

[sstf. cup citmtkztctemstkvmy &a~>T~ 

>3$&. XB-CH, -. -CH, -CH, -COO- 
C, H t -ifc«-CH, -CH, -COO-C, H 6 
-. R 1 . R 2 teiO'R 3 li-en-enjfcifc**!!^-, 
M&&tj\'*)1>& g^TJU+^a. ^JD7;^* 

^SgfcfcMga&Rgts. R' «TJU+^ry-;u». 

;fcU LrtPfcR 1 <hR' . R 3 iRMJtlSfcM^L-r 

■ftsfcBiwmftoajRai^fiRLrfeio. n«i- 30 

4 ] 

[0 00 9] ^oara, #';rsH ( a) a*, o 
W*SSftfi£**2 1 O-CWT-c. fl-^©*y-?-*8j§ 
*ti«:5Hf 3B*dt»*^F«iR!j< yysF85-ioos 

S%. *}J:D : Ca2)$SB^baiS*5 2 1 0 'C&CVC$>M$Vi 

m*VT$ fo-i 5iis%*><=>&£tf yy 5 h"C** 
c <t *««£-*■ a*»w©fli-ccsatt©*»fesi« y T 5 
K«IB«i«S»K:H-rs. *fS£©fflH«:. ¥5?#i£*y 
75 K(al)*5, 7i> f^itei^+f^ ? U>^7 5 
>#>6f# eft-S^-y-^U^Ti^S F#(i7 0-9 40 

5 - 3 011%^e»«SXS 'J 7 5 FTNfe 

&c 4 *»«4-r KiB*oiMia!i<y r 

5 FVMSffilS'&tcH-rS. 
[0010] «Ttc*^*^iffltcsftBj-rs. 
ffl(,^h6*'')7 5 F (A) K«f(CK3E«ttt>J&i. 0(1*. 
«. iff;7 5 F6. *V7; F6 6. I>;75 F6 1 
0. sH'JTS F6 1 2. #yy 5 F 1 1 . #<JTS. F 1 

2, #yrsF46. tfyrs KMXD6, fU7^;i/ so 
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gfi^-y->^U'>i>r s>£S^u-c&s;j<yTs F 

(OT*')7S F6T) . ^^^U>y75>i-/ 

V7ji l r &s * y y s F ( fcTFtf y r s f 

6 I ) y v-©^J4Sfc«. C*l6©^U 

o/c^tt^»mttSfc«. te*m^(*is)±©7'u>F, 

*fi^f*£***y-?--©:/l,> K«aS*ffil»4C£# 
[0 0 1 1 ] J:«5$7g b< (i. *U75 F (A) «. (a 

im^itum^ i o-cOTt. E.o-e©*y-?-«ii 

K5?#S£^tf ^^tf yT5F85-100fi 
fi%. fc<fcO'(a2)ifS^tSS3!»5 2 1 O'CJ^TT. io-?- 
©* y ^-«JfiH{4«:*S«l*$*«ct»flg|6iS# y 7 s 
fo-i 5it%*6ft5#')7 5 F-e&s. t&*yy 

3 FtJ. #K^t^ttSiJ©i2^fi^^ta^tC*il>-C 
II,^hS#'J7S F©*SfifbiBKtt. J I S-K-7 

1 2 i GciSDv Dsc4m>T, 2 o °c©sa-c 

5 L fctft . 2 0 -C/5>©|!5Sag-CIiJ^ L /eft A 

{be-* f sryfiie*i>5. *^©cai)^B^baa^ 

2 1 O'CWT-C, fio^©*y v-«}Siji{iK:3?#Sg* 
dtf*^#t5&J« T 3 FK-x>-t3 6fc:»l,<ferBc!& 

[0012] «ea{kaft^2 1 o °cjwt-c^#s*^© 
*^v-^j*^«:^tp¥^#^yr5 Fiurt*. 

6ti5M^^U>fU7$7; F#(4 (JStTBTfiR 
#£fe-T) . -f y^^JUfeJ:^*^ fu>i/7 5 
>^6fi6n-2)-^*-y-^^u>-fy7^7 s F^fit (jw 
T6 i^iie-T) . 7yt->ii^$+->'jL->y7 
5>i*^f#e.n^y 4r+i--y u>r^^*s F^a (« 

TMXD6^<tie-T) *»6jS«tl/c^< tilo^ 

*t»¥3?**&j* y r 3 f. fciafmrieeT^. 6 ia 

fciO'MX D 6 fttc'J>tj; < £ 1 o 

tl5^^?U>7y»'; F^(4 (JWT6 6^£IB 
•T) £©*fi^<*-C*«3. S#fij[©#a«^(**»J:Cf/ 

[0013] 2|c»Hji«:*ji,»rl$«:»a£ n,»*5^S«s# <) 

7 5 F(al)iltB, 6 6W7 0-9 511°/o. *J 
d;0'6 I ($##5-3 011%©El-CA5^ i ;7 3 F 

6 6/6 Iftfi^i*-C*>i3. »CC»*U»©«6 6fiS» 
*57 2-9 3fifi%. 6 I f&fttfi 7 — 28 fifi%©IBH 

T*^m^-c*-5>. 6 xj&ftifibw&yo&iyptm 

£. ®W<S©^ttfflT«:tel,>-C5SgH!ltt*sffiTL. Sfc 

-2). 7^©fiS^ D a D4c^n«/w:-5a£fc-rA^j:^§ 
©fiS^HXi!S*©^-e^D a a^(**S7^^ < SO . ^©P^SI 
ti7^#<nc5„ 6 I RS^3 0SS%<fc9^l>£. *tc 

j:6aap|gp©$n/c i o o'cy.T<Dim.ic$>z,&mz 



(4) 

5 

*j»6*ia<aa. net, ^nr+^9i«n«R6 
ft»titfd0Kaa»s^»6«mi/tt< fto, ^ett^s 

[ooi4] %ccisAfuue#2 i o -mrx&zfim 

mtfVTZ FCa2)teot>TBMirr4. cn6©Wilt 
B#«7 5K6. *'J7$ K 6 1 0 , #'j7SK6 1 
2, ^'J7 * F66/6**£<*. $/dicn^u 

^KWWtfen*. *«W{cfcoittEfflT«#y7 10 
a* (a) tptcim&mtmtfVT* Fca2)*o-i 5 

F*«jS"ra#ffi£Lt:fci: fc «*«r^t:>», ^77 
atam^ffi. #«»^8l mmm&&. £/c&scne>* 

**6*«pJfl9r*s. ate. 7^f>8^a7-fK, -Yv 
7^;H^U7^Fi^^^U>^7^>^6i§I 20 

[0015] *JW»cfflC^# 'J7^ Ktt, SIQSti&fttt 
Kt? r (tfy^-l gr«C*tUt:9 5. 5%5S^100m 

1, 2 5 < CnS)#l. 5-3. 5. »*l/<ttl. 8 
-3. 0, W.t f CH£U<te2. 0-2. 8<DffiH<D#T 

© Fa - 'J >y*«u< ft < ftS. itc. 

7?r#3. 5<fcO*^i«II©«lHteK^*<aoaaf 

ftl>„ *y7S K (A) <DWZ&Mi:LXlZ3 0-7 OS 
MSP<£«Hr&«3, #SL<tt3 5-6 

s. 3 ofi«s«toE^^tti^*»&cctt«fli(oise«i 

tt^M < ft 0 Wrt»^©«JB©3fc**«H«l £ ft * tt* 0 
[0016] **WCCfflC^nS«HBl5»?W (B) tt. 

^x h*-/ h©9%*6a«ti*^ft< <t*> im<omm 
»;>*fctt«toE**y>, #^xsMt£«7^x f^ h 

!HIRKtt<. 5 -^2 5 mCD^3 ^FX h 50 
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*>F. P-tT>^. 5 F? r -Y>*-©l>-rft£rffiJB 
Ltfefit^. ^ 3 FX F*ffil»*»^«ctt % 
*<DS3#0. 1^6>6mm©fiffl-CifiS[«IRLrffl^ 

[0017] ftflBHRffllU. *©*ffifcffl»&»®S^ 

fflx-tfr-r s sy'uffrb OS h + ^>^>. r-T 
^ynb';l/F"JiF+VS/7>, N - /3 (7 $ 
;U) -r-7i^7*at*;l/FUy F + ^>7>, tfr.;i, 
MJxK^>7>, r-^J^F + ^'Pt^F'J^ 

Lttt3 0^7 01i»TftO, £?£0<«33-65 

aaasr^^o 3 o msasj: o E^«*^«cc>»&cctt 

Wlla>3fen#KBli& ft Stt* 0 ~Cft < , ^M^iRttO^ 

c^«E»n°D*»* c t »mm t ft i . 

[0018] *«98tfflC>4*X77-f Mbi^J (C) 

k F , ;7'J , J^77^h t Fy^>;^7 7>/ 
k t^W^x^X77^fh t FVX^yf 
i/jlfrxy r A 7*^-fy^^Wt^7 7-/ 
F, 7x^;^-fyf^^77^F, 

(FUf^) ^X7 7 ^F, ^^;u^y*^^;l/ 
F, ^7i^WVr>WX7 7 -/F l i> 
y h y f^u^x? t A k Y V? x.~)l>*-xy 
rAY. h yx (y~;U:7*~;l/) *x?y A k FV 
x (2, 4-v 1 - t ^x^t ^ h, 

h yx (^h^->x^;u) jf>x^r^ h. rF^Fyf 
V;l/-4, 4' ~^y^>b'X (3-^ ^-6- t 
-^^;u^^y-;u) -^7 7^, 4, 4' --f 
y t 'J f >-y 7 * y - ;i/7 7 7 A h 

(fib. TU+iHiKSttkl 2-1 5*1^) , 4, 4' 
y^pt'y x>trx (2- t 

• ^ )V) ftxy r A h yx (t'^x 

*x:?Wk fh7 (h y^rVJU) 1,1.3 
-hyx (2-^W-5*-t-7'W-4-bFP + 
t/^ y^>^X77 -< h 7 ( h 'Jfv 

jb) 4* -^^y-r>h*x (3-^^;i^-6-t 
-7?)l<y *s-)l>) isfr^y r A h , rF7 (CI — 
Cl5g^7W^) 4* •-/y7 , ab ,, jf>> ; 
7^^1/^X77^, hyx ^ig^y^Jb 
7^^l/)^77^K 4, 4' -^y7'Ph'yf> 
t*x (2- t-^;^*y-Jl/) «^(y^;u^^r. 
W *X7 7 ^, 9. 1 t 

-9-^^1f- 10-^7 7 7xt>Xb>-10- 
^ F, hyx (3, 5-> J -t-^^;b-4-t 
FD^->7 r^X^ t -Y h, 7K^ft^4, 4' - 

y 7'd f y f >i?7 * > - ji/^ y * X7 7 A k trx 

-t'X(4, 4' ^yf>^ 



(5) 

7 

(3 ^;U-6- t --7*}\,y * ) • 1, 6 

— ^tf>^-JU^7^^7r ^ K ^th'Jf^b 
-1, 1, 3- h (2->?-Jl/- -4-t KP**>- 

5 - t —^^1/7* >>*x:? 7^f K h y x 

x/-W)^7 7 ^K 3-sf7P 
b FP-9-^X7 7 7xt>XU>- 1 0-:**U- >f 

4 V 4* -tT7 ^^U>>?^^^ r <4 b 10 
[0019] #SIA>*X:7W Hfc^ftib 

^^cWi ltd 2, 6 -v 1 - t 

• 7 • ^>^x>JX'j h — )Visfr>\y 
7 0 4 2, 6 t -^^-;U-4 ^ 
•^fjW^>^'Jxn-^X77^F, 2. 

6 - is- t -y • 2 -x^l/ 
^.^->;u • ^>^x«;x»; h-;b>?^h^^T >f 2, 20 
6 t -^^;u-4 ^)iy • Yyf^;i/ 

• ^>£x yx y h-;u>>*x:7 r A K 2,6-^-t 
-:/*■;!/ -4 -y^-^7x^;b • ^y;l/ - -^>£:cy 
xn-^X77^h, 2, 6-^-t-^;i/- 
4 • -fy h yf^i/ • ^>^x yx y 

F-Jl/^X770, 2, 6 t -Zf*)l-4 - 

^;uy *.x-;u • xfry;b • ^>£xy x y h-;U^ 
«77>fh, 2, 6 -t*- t -^;b-4 -s*)iy 

7 7 >fh, 2, 6 -is- t -^^;b-4 ^Jl/^x^. 30 

• -<>^;U • ^>j?xy X'J b-^iyt->\y r A h , 
2, 6-2>- t -:/*Jl/-4 • 
•fepyj^' x y h— jus***? 7 ^ K 

2, 6 t -Zf*)]f-4 -M^>vy • 

• ^>^x'j x y HjI/>?^X7 7 K 
2, 6-5x- t -^^;l/-4 • 
^7x^1/ • yx y h — ji/i/T^ss y t ^ K 

2, 6 t -^^;i/-4 *~)\> - 

7x^;i/-^>^xyxy h-^^X77^h, t*x 

(2, 6 t -J 3-)l>y x^JU) ^> 40 

^iyx'Jh-;i/^X77n, fx (2, 6-^- 
t - y^)i-A x^ju) ^<>£x yxy h — 

^^X7 7 n, 2, 6 t -:»JU-4 
jvy - 2 , 6 t ;i/ • 
xyxy h-^x7 7 ^fF, 2, 

;t/-4 -^^JU? *:x;U • 2, 4-^-t-^il/7* 
xjb^>^'JX'Jh-il/^X77^K 2, 6- 
t?- t -7>;l/-4 -^?-;l/7 *x.;u • 2, 4 - v 5 - t 

2, 6 t -y^;U7*^-;u • 50 
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2 -->^7 U^^i^y *:xjU - ^>^iyX'J h —Jlis 
t>X7 7 ^F l 2, 6-^-1-7^^-4-^^7 

x • 7 - ^>^xyxhy h-^^X7 7 

>T K b'X (2, 6-^-t-7^l/-4-^f^7x 

xji^) -:>^x y x y h - j^^x7 7 o , b'x 
(2, 6 t 4-j*?)\,y *~)i>) ^ 

>^xyxy v-hVfcAyy 4 htt£^ife>ti&. 
[0 0 2 0] *t4> t b'X (2, 6-5/- t 

4-^f;i/7iXji/) ^>^xyxy h-->i/^X7 7 
b'X (2, 6 t-y'V-fr-A-X-ffry * 

x;b) -^y^xyxy h-^i/^X7 7^ b'X 
(2, 6-i>- ->f^7xx;l/) 

^X'JX'J h-W*X7T-f K t'X (2, 6-^- 

t - ^^^;i/-4-^^;uy x-x-;u) ^>^xyxy h 
-;^X77^hW6ti. ^cct'x (2, 6-^ 

- t -^^JU-4 -^WxXjl/) ^>^X>JX'J h 

[0021] ±ib^x ^ t h ^b^»©ai»n*« (A ) 

^'J7^ KtC^Lr 1 0-1 0000 ppm t fr£L< 
«5 00-8000 p pm"C4>^ 0 ^JJDS^ 1 0 p p m 

l>tl£*s*&. <feO*l««tt3WfiWtt»^ttl 00 0 

0 ppm^iwotx7 7'/ h^k^j^asfln-r^cir 

h^ffc^aoaSttl*^ 1 0 0 0 0 p p m^®^^>i#^CC« 

[00 2 2] (D) 
^1 0 um — 4 0 um <Df5B, it^tffi»# 5 0 — 3 0 0 

m 1 (BET^fffi) comm. mt&m ay^^^y 
zi>- b&mi>tcmfem) ^50cc/ioog-i5 

Occ/100 g<DmmX'9>2>i><0&ffifl~C&Z. 
WCCfel^r, iy-#>7y v9<Dmmm*, (A) *5<t 
(B) (DM11 0 OliSWl, 0. 0 5- 10S 
mm. &£L<te0. l-5fiSg|5r'^€>o SsttJS* 5 
0.05 S«SB*«r * S iffiS^ttCDK^*^^^ 

[0 0 2 3] *«HjrfflC^a37^D^T^>Rai* 

(e) «, Tia-flas; ( 1 ) afcw (in ti^n^ 

»7^0^7X>Ia|ftt^^o 

Cu Pc - (-X-NR 1 R 2 ) n ( I ) 

CuPc - (-S02 -NR J R 4 )n (I I) 

c u p ctti»« fc««»©»7 ^os/r- 

>HS, Xtt-CH, -> -CH 2 -CH 2 -COO- 



(6) 
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C 2 H« -S/dJ-CH, -CH, -COO-C 3 H 6 

^&tju*;i^ ^*pt\>i>*ju 

U-Jl/®. 

^l, U^fcR 1 <tR 2 , R 3 iR 4 ttfflS«ctt-&ur 
4 (¥*3tt> ^^to ] 

[0024] *«W{CfeWS«7 $Di/7->Rift© 10 

r— x (r^*Jb) y r^t^j^My %v 

isT~>, ^7W^7? y^'n tVUX;Ur^>r ^ FS3 

jd&^ 7-y/x;i/7? : e^;iffl7^ov7 
7^n^^7*Dt'ji/X;b$>7 5 Ki7^nv7 
t>7W7^7 , Pf;M;^>7^ Fffl7* 

jWilii. 20 

[0 02 5] *«WCfflC^S»^ *n^T~>853W*<D 

a >- r ~ > i»r fi6*a*p©*tt«: <fc 0 «3frc * £ . 
my 2oi< / 7->x)i<*?v'7'< F*f#> 

fl7*P*/7->^t^P7-f F4#aT5>i«rS 
iCStfSC £fc J: 0»S 30 

<E)©K^»*, U-4t>75v9 (D) 10 0MS 
SBCCS*UT5-1 0 0 MSP, «£U<telO-50fi 

>mm»<Dmaa&±& 5 ®ssp*«i?£> £ <t dags* 
ibi oo*«w*3HArfcW«ffttt»ia«iurLas^« 
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